Leucine reduces reactive oxygen species levels via an energy metabolism switch by activation of the mTOR-HIF-1α pathway in porcine intestinal epithelial cells.
Leucine serves not only as a substrate for protein synthesis, but also as a signal molecule involved in protein metabolism. However, whether the levels of cellular reactive oxygen species (ROS), which have damaging effects on cellular DNA, proteins, and lipids, are regulated by leucine is still unclear. Here, we report that leucine supplementation reduces ROS levels in intestinal epithelial cells of weaned piglets. A proteomics analysis revealed that leucine supplementation induces an energy metabolism switch from oxidative phosphorylation (OXPHOS) towards glycolysis. The leucine-induced ROS reduction and the energy metabolism switch were further validated in cultured cells. Mechanistically, our data revealed that leucine-induced ROS reduction actually depends on the energy metabolism switch from OXPHOS towards glycolysis through the mechanistic target of rapamycin (mTOR)- hypoxia-inducible factor-1alpha (HIF-1α) pathway. These findings reveal a vital regulatory role of leucine as the signal molecule involved in an energy metabolism switch in mammals.